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Exanthems are cutaneous eruptions that arise abruptly and are often associated with viral infections. Exanthems are often the first sign of illness that prompts a medical evaluation. The skin eruptions can be nonspecific; however, some present with classic characteristic patterns and prodromal symptoms that can aid in determining a diagnosis ([@bb0130]). Recognizing these patterns is important for both specialists and general practitioners because childhood exanthems are one of the most common cutaneous reasons for urgent care visits ([@bb0005]). This article reviews the first classic childhood exanthem: measles.

Measles, or rubeola, is a highly contagious disease caused by an RNA virus from the *paramyxoviridae* family. Prior to the measles vaccine, measles was considered an inevitable childhood illness with approximately 30 million cases and \> 2 million deaths worldwide yearly ([@bb0185]). The live measles vaccine, introduced in 1963, dramatically lowered these numbers. The vaccine was initially given as one dose; however, due to an epidemic in 1989 to 1990, a second dose for children ages 4 to 6 years became the standard of care ([@bb0025]).

Measles is an airborne pathogen, spread by the inhalation of respiratory droplets ([@bb0130]). Smaller aerosols of these droplets can remain suspended for hours ([@bb0045]). The virus typically infects the nasopharyngeal epithelium and spreads to the lymphatics, where it multiplies, resulting in a disseminated viremia. The prodrome includes a fever above 101°F (38.3°C), the classic three C's (cough, coryza, and conjunctivitis), and the pathognomonic enanthem, Koplik's spots, with white to red buccal mucosa papules ([@bb0145]). The incubation period prior to the prodromal symptoms lasts approximately 10 days, and the exanthem follows approximately 2 to 4 days later with the cephalocaudal spread of a maculopapular or morbilliform eruption. The rash marks the initiation of humoral and cellular immune responses, and symptoms usually start to fade with recovery approximately 1 week later ([@bb0145]). Patients are contagious from the time of the prodrome symptoms until 4 days after the rash ([@bb0035]).

Diagnosis in immunodeficient patients may be difficult because they may lack immune-mediated clearance and not develop cutaneous findings ([@bb0115]). Diagnosis of measles can be confirmed with antibody or polymerase chain reaction detection ([@bb0145]). Treatment is typically supportive with proper nutrition and hydration ([@bb0155]). Particularly in areas of vitamin A deficiency, at the time of measles diagnosis, the World Health Organization recommends daily oral vitamin A supplementation of 200,000 IU (or 50,000--100,000 IU in infants) for 2 days to reduce the risk of overall and pneumonia-specific mortality and prevent severe symptoms, such as blindness, due to the immunomodulating properties of vitamin A ([@bb0085], [@bb0150], [@bb0180]). A few case reports have found that intravenous or aerosolized ribavirin may also help with severe disease ([@bb0095], [@bb0105]).

Historically for most children, measles was a one-time, short-term illness; however, some children have developed severe complications leading to permanent sequelae, such as blindness, deafness, intellectual disabilities, or death ([@bb0135]). Tremendous progress has been made worldwide to eliminate measles, and fortunately the majority of dermatologists have never seen a case ([@bb0005]). However, measles is not completely eradicated, and continues to be a serious health threat that makes awareness critical. Although measles-related mortality in children younger than 5 years of age decreased from 7% in 1990 to 1% in 2008, measles continues to be a leading cause of mortality worldwide in this age group ([@bb0170]).

Given the highly contagious nature, herd immunity through measles vaccination is imperative to prevention. Herd immunity refers to the probability that an infectious individual will come in contact with an immunized person instead of a susceptible person at a rate that will not allow transmission of the disease through the population ([Fig. 1](#f0005){ref-type="fig"}). The herd immunity threshold is 89% to 94%, which means outbreaks can still occur in populations even with \> 90% of vaccinated individuals ([@bb0160]). If a patient is suspected of having measles, cautionary steps must be taken immediately to prevent an outbreak ([Fig. 2](#f0010){ref-type="fig"}).Fig. 1Visual represenation of disease transmission in populations with and without herd immunityFig. 1Fig. 2Overview of general steps to manage patients with suspected measles ([@bb0030], [@bb0035], [@bb0040]). Refer to individual institutions or state health departments for specific protocol and contact information.Fig. 2

Successful implementation of the measles vaccine has dramatically lowered the number of measles cases without significant complications ([@bb0080]). One dose of the measles, mumps, and rubella (MMR) vaccine is at least 95% effective in preventing clinical measles ([@bb0080]). With the aid of the vaccine, the annual reported measles incidence has decreased worldwide by 87% from 2000 to 2014 ([@bb0060]). One of the primary concerns with regard to the safety of the MMR vaccine stems from a 1998 research study in which Andrew Wakefield implicated the MMR vaccine as the cause of autism in 12 pediatric patients via histologic samples from colonoscopies. He alleged that the tissue indicated "a pattern of colitis and ileal-lymphoid-nodular hyperplasia," connecting the use of the vaccine and the development of autism ([@bb0175]). However, after further investigation by the General Medical Council, evidence was found to indicate that Wakefield had falsified information in an attempt to discredit the pharmaceutical company producing the MMR vaccine ([@bb0010]). Wakefield had been secretly funded more than £400,000 ([@bb0065]) by lawyers representing a soon-to-be-established company, Immunospecifics Biotechnologies Ltd., hoping to market a safer single measles shot and a diagnostic test for inflammatory bowel disease ([@bb0070]). The attempted financial venture began to unravel as it became apparent that Wakefield's initial paper was fraudulent ([@bb0165]). Nonetheless, the damage had been done. From 1992 to 2004, immunization rates fell from 91.6% to 78.9% ([@bb0075]).

Societal perception with regard to the risks of vaccines has continued to the present day and has led many parents to withhold vaccinations from their children. The anti-vaccine movement has swelled, in part due to several prominent groups that perpetuate unfounded safety concerns. Both the American Chiropractic Association and the International Chiropractic Association support individual exemptions to standard vaccinations ([@bb0020]). The founder of chiropractic, Daniel Palmer, believed that vaccines were ineffective vials filled with "filthy animal poison" ([@bb0015]). In addition, a survey of practitioners of homeopathy indicated that 83% do not recommend vaccinations ([@bb0090]). These alternative medicine associations in combination with outspoken celebrity "antivaxxers" have resulted in a community encouraging the resurgence of unvaccinated children ([@bb0140]).

Approximately 1.3% of children born in 2015 had not received a vaccine by the age of 2 years compared with approximately 0.9% of children born in 2011 ([@bb0120]). The decrease in vaccination rates has contributed to numerous outbreaks across the United States. A recent outbreak in Clark County, Washington State, identified 71 confirmed measles cases ([@bb0050]). From January 1 to May 24, 2019, 940 individual cases have been confirmed in 26 states, the highest number reported in the United States since 1994 ([@bb0040]).

Practical intervention {#s0010}
======================

Recognizing the signs of measles is important for early diagnosis and prevention of disease spread. For every isolated case of measles, a rapid and aggressive public health response is required to identify, educate, quarantine, immunize and to protect susceptible contacts. Contacts prior to the development of symptoms must be considered because the measles-infected patient was contagious days before recognizable symptoms appeared ([@bb0145]).

To further prevent measles outbreaks, vaccination is imperative. Strategies to increase public education on the safety and impact of vaccination rates are being implemented at multiple levels. On the legislative level, the Washington State House Committee recently passed a bill to ban personal and philosophical vaccine exemptions ([@bb0100]). On an individual level, providers have the opportunity to directly encourage the administration of vaccines to prevent and even eradicate diseases such as smallpox ([@bb0055]). The CDC has provided a systematic approach that can be employed with each patient CDC, 2018a. The recommended stepwise strategy can be easily remembered with the mnemonic AAA: assume, advise, and answer.

Assume: When discussing vaccines with parents, it is best to begin with the assumption that they are planning on accepting the vaccine for their child. Parents are more likely to appropriately vaccinate their children if the provider assumes that vaccines will be given ([@bb0125]).

Advise: If resistance is met, the next step is to advise parents with a strong recommendation to vaccinate their children ([@bb0030]).

Answer: Finally, if there is continued resistance to administering the vaccine, providers should listen to and answer any questions or concerns the parents may have ([@bb0030]). For reluctant parents, the use of motivational interviewing techniques may be helpful. The strategy should be to avoid adversarial instruction and overt persuasion in favor of a guiding style to help parents identify their own motivations to vaccinate ([@bb0110]).

Measles is a candidate for eradication ([@bb0145]), which means that this is a valuable opportunity to educate parents and pursue complete elimination through vaccination. Worldwide unification can ensure that no child suffers the devastating outcome of preventable diseases.
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